INTRODUCTION
============

Ofloxacin is a popular fluoroquinolone medication used in adults as well as children. Clinical trials with orally and intravenously administered ofloxacin have confirmed its potential for use for a wide variety of infections, where it has generally proved as effective as other standard treatments. The molecule acts by binding the top-oisomerase of the bacteria and is generally well tolerated in comparison with other available fluoroquinolones is less likely to cause clinically relevant drug interactions.[@b1-cpn-15-416],[@b2-cpn-15-416] We report a case of a child who developed delirium after ofloxacin treatment, that resolved after medication discontinuation and treatment with antipsychotics.

CASE
====

A four-year-old girl weighing 24 kg presented with fever, vomiting and bouts of loose motion. She was admitted and treated for acute gastroenteritis with intravenous fluids, injection ofloxacin 70 mg twice daily and injection ondansetron 2 mg single dose. Blood investigations including serum electrolytes were normal. She was discharged on third day after clinical improvement with oral ofloxacin 400 mg, 1/4 tablet twice daily and asked to follow up after two days.

A day later her parents brought her to the emergency department reporting that she had begun to see snakes in her room and felt ants crawling up her arms which she brushed off. She commented that her father had a helicopter in his hand and was putting it in a bag. She reported that strangers were standing in the room and looking at her. On clarification during psychiatry consultation, it was found that inadvertently she had been given full tablet of ofloxacin twice daily instead of the quarter tablet (thus she received 800 mg/day instead of the prescribed 200 mg/day). There was no past or family history of any psychiatric disorder or major medical illness.

Mental status examination showed a well kempt girl with ill sustained eye contact who clung to her mother, poor attention, occasional muttering and looking frequently at the ceiling of the examination room with an anxious affect. A diagnosis of ofloxacin-induced delirium was considered and the medication was stopped. She was started on olanzapine 2.5 mg per day. Her psychotic features subsided completely within the next 72 hours and the antipsychotic was tapered off in two weeks. She remains well with no recurrence two months later.

DISCUSSION
==========

Our patient developed a bimodal hallucinatory psychosis (tactile and visual hallucinations) after ofloxacin therapy. The first mention of such side effects was in two patients developing psychosis after exposure to ofloxacin.[@b3-cpn-15-416] Both were adult females (one was elderly), and both had thyroid disorder which can predispose to psychosis. Also, the elderly patient had a past history of mood disorder and urinary stones needing antispasmodics and analgesics; thus being vulnerable to develop psychiatric symptoms. Another report cites a 5 year old child developing visual hallucinations in response to ofloxacin.[@b4-cpn-15-416] She was suffering from organic cerebral disorder (epilepsy) and had taken ornidazole in addition to ofloxacin for diarhhoea, hence it may be difficult to ascertain as to which of the two medications had caused the psychosis. Similarly, in the report by Koul *et al*.,[@b5-cpn-15-416] the patient received a combination of ofloxacin and metronidazole. In our case, there was no underlying psychiatric or neurological disorder, and the child received ofloxacin monotherapy, making it likely that ofloxacin was the agent involved in producing such an adverse reaction. However, the poor attention span along with psychotic symptoms raises the possibility of delirium associated with ofloxacin toxicity. Delirium has been reported with ofloxacin use previously[@b6-cpn-15-416]; which is clinically distinguishable from acute psychosis if 'attention impairment' or 'confusion' is present. A Naranjo algorithm score of 8 was obtained which implied a probable drug related causation of the phenomenon.[@b7-cpn-15-416] The psychotic symptoms resolved within 3 days with low dose of olanzapine treatment.

Psychosis is not only reported to occur with ofloxacin, but also with other fluoroquinolones such as ciprofloxacin, levofloxacin, norfloxacin and gatifloxacin,[@b8-cpn-15-416],[@b9-cpn-15-416] which suggests a class effect, i.e. fluoroquinolone-induced psychosis. Similarly, delirium is also associated with fluoroquinolones other than ofloxacin, such as levofloxacin,[@b10-cpn-15-416],[@b11-cpn-15-416] gatifloxacin[@b12-cpn-15-416] and ciprofloxacin.[@b13-cpn-15-416] Specifically, ciprofloxacin, ofloxacin and pefloxacin were the quinolones with more neurological and psychiatric adverse reactions reported in the literature.[@b9-cpn-15-416] In a systematic review by Mostafa and Miller,[@b14-cpn-15-416] fluoroquinolones, penicillins and trimethoprim-sulfamethoxazole were the three classes of antibiotics that were associated with acute psychosis. The mechanism of a fluoroquinolone-induced psychosis could involve the upregulation of glutamatergic transmission in the brain via NMDA receptor involvement.[@b10-cpn-15-416] There is also speculation that inhibition of GABA binding to the GABA-A receptors may result in stimulation of the central nervous system,[@b15-cpn-15-416] which has been found in electroencephalographic studies of volunteers taking ofloxacin. Ofloxacin has a serum/plasma ratio of 47% to 87%, and at therapeutic doses the serum levels are inadequate to produce cerebrospinal fluid (CSF) concentrations needed for the adverse effects to occur.[@b16-cpn-15-416] In our case 800 mg of ofloxacin was supratherapeutic for a 4 year old child and it is possible that sufficiently high CSF levels were attained leading to development of delirium. In conclusion, prescribers need to be aware of the possibility of the frequently used drug, ofloxacin to produce delirium or acute psychotic symptoms, specifically at higher doses in children, and the need for appropriate psychiatric intervention.
